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(71 j W e, COMPAGNIB FRANC AI SB 
DES PBTROLBS , a French oorpawo body, 
of 5 rue Micnel-Ange, Paris 16 erne. 
France, do hereby declare the invention, 
xor which we pray that a patent 
may be granted to us, and the 
mefood by which it is to be performed, 
to be nardcularly described in and by the 
following statement: — 

Tha present invention U concerned with 
exploratory drUUng and in particular to the 
protection of adrlUed bolTaeauiit caving 
m and mgra of water. 

Known method*, in spite of the progress 
achieved, all have the commc* charao- 
larittto pi protecting the drifted hole against 
caving in of the strata passed throunb by 
means of tabes which are sent down u the 
ggjjfg descends. This type of protection 
" ' " " * ~ > the time 



20 which Is costly, doe both to 
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required to place the tubes In position and 
the mam i h a n dling involved and to the cost 
of the tubes used, Is parUcnlaxly trouble- 
some in the case where drUHng methods, 
lmowa as rotary drilling methods are em- 
ployed, because of a loss of power, due to 
rubbing of the drilling tool drive shaft 
against Ihew^ of theVo hole, is added 
tolhe above disadvantage. Thh loss of 
power may be considerable because this 
shaft may be as much as several miles In 
length. Furthermore, when the tods require 
changing it ii necessary to raise the drive 
shaft, which comprises lengths of rod 
screwed one into the other, and unscrew it 
dro increasing the cost price of Una type of 
protection* 

- T^J^fc? 5 of bore-bob drilling called 
flextdrimngr achieves a net advamce over 
rotary methods because the drive shaft fa 
f^ced >T • ftatlble armoured hose for the 
tool driving motor and the flexible hose can 
be wound up oc unwound by means of a 
^fjjm- adoption, the space taken up by dm 
d rilling platform can be rednced in ske. 
However this method does not dispense with 
the need to protect the crulcdhote using 
steel tubes to prevent caving in of the strata? 
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Forthermore, it Is essential to ensure a 
perfect seal round the flexible none so as to 
avoid the considerable danger if an eruption 
occurs. 

According to one aspect of the present 
invention there Is provided a method of 
exploratory drilling comprising driQing s 
hoi* and moulding a tobmg around the Trail 
of the drilled hole simultaneoasly with 
driUng | eJ tha hole, the tube^revsmtS 
caving to of the strata and fagraaTof water! 

According to another aspect of the 
pf SP°i fciventkm there Is provided a 
method c4 exploratory drifting coniprfsiag 
driffing a hole by passing a criflSThxS 
downwardly through the earth, mouldm*- a 
tuh^arouod the wall of the drilled hole 
^J™! ou /lt TlS downward 
-JZTFL^™*^ to oI. prevent 
cavingjn of the strata and ingress of water 

SfSJ^lJ^^k ami a force Is exerted bc- 
t ?^ 1 f tot,oa ? T y expandable member 
and the drilUng tc^ tocau* the a>flWtool 75 
to progress downwardly. 

Thus, on the surface, instead of having a 
large stock of pipes always available, which 
are assembled one to the other as drfflmn 

connected wto and above the driSsi toS 
JZL^i^V^Jto iSa^ntfc 
supported bnmediatary after dttihoff. 

portion of tob&g in the process of 

oxUJed strata by a sleeve which is moulded 
below it. Tms enables the tubing to bTe? 
Actively protected during its SmMhm 
recess because rtis enough to ettturothat 
the sicove former and drilling tool holder 
sealed forAembtog fcrnS 
to be protected from the strata aLTaTa 
result, all water ingress. 
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rah the drilling depth thus ensuring as 
in lection pressure for the resins at formers 
1 5 end 16 which it 50 ben higher then that et 
the bottom. Flexible hoses 33 and 34 are 
5 healed thus ensuring thst the viscosity of the 
material li not lowered. A valve 37 enables 
the introduction of hardener Into a static 
mixer 38 to be stopped. This allows italic 
mixer 38 to be drained of hardener, m the 
10 event of a temporary slop in drilling, before 
valve 39, which controls the feed of rede to 
Injection zones 19 or 20, according to 
whether tubing 6 or tie eve 6 is being made, 
la dosed. It will be understood that two 
IS assemblies exist simitar to that shown In 
Figure 6. one for the sleeve 6, the other Cor 
die tubing 8. 

Thus It will be understood mat circuits 5 
and 7, illustrated In Figure 1, each comprise 
20 two channel!, one for the restn and the other 
for the hardener, the channel for the latter 
being provided with a valve snch as 37 
located on the inlet aide of a static mixer 
such aa 38. Likewise, valves such as 39 
25 control the (low cd each of the resins end 
they are located one In channel 7 near In- 
jection zone 19 and the other in channel 5 
near injection eone 20. 

The advancement of drifting and the 
30 forming of tubing 8 and its sleeve 6 are 
carried out at Illustrated dlammxmUically 
In Figures 3 to 5. In Figure 3, sleevee 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 1* fast with body 10 
35 and descends with body 10 as a result of oil 
pressure, ha the general circuit 23, ex art ad 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 6). Oil 
entering the top part of ovhuder 42 via 
40 circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
previous inflation of the sleeve. Thus, as tool 
2 progresses downwards, body 10 descends 
relative to sleeve IX Pointers 15 and 16 fast 
45 with body 10 also descend and. during this 
movement, a certain amount of resin il 
extruded in some 20 to form sleeve 6, the 
resin gradually polymerising tn the regions 
of the heating element 18. whereas resin 
50 extruded in zone 19, the flow of which Is 
different from the ream used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of course 
understood mat the Quantities injected sre 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For e x a m p le , the sleeve 6 
may be shout 10 ism thick and die tubing 8 
about SO mm thick. The contra] unit 9 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke stop 58, the isnpnlse being 
transmitted by wire 61 to control unit £ 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the virions circuits ensuring inflation and 
defkticn of the sleeves have not been 
Illustrated. Thus, during a period of time 
which may be very short, sleeve 11 moves 
down to a lower level so thai whan the top of 
cylinder 42 is close to piston 40, all that is 
neocesary is to apply oil under pressure once 
inside sleeve 12 ana release 
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controls the supply of reams. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42. Figure 4. This leads to the 
immediate Inflation of sleeve 11, Figure 5, 
which holds the body 10 while sleeve 12 b 



, _ sleeve 12 and" release the 

pre stare Inside sleeve 11 to return to the 
Initial conditions illustrated in Figure 3. For 
this purpose sa end of stroke stop 59 may be 
used which sends a releasing Impulse by 
wire 60 to control unit 9 (Figures 1 and 6), In 
Figure 6, then, are found the oil circuit 23, 
resin supply circuit 5 and 7 and mud circuit 
4 comprising a down olmnrtffil Aa and an up 
channel 46 m zone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to tuftsin formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 Leads 
to controls CIS, C16 and C22 for inflating 
formers 15, 16 end shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and CI 2 for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls 
OS, 06, and C22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and tn consequence piston 40, the 
movement cd which depends on the oil fed 
via circuit 41* Circuit 41, serving channels 
C42e and CA2b controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C4le, the drill to 
advance d o w nwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42£, cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 end 60 transmit the 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the aotomatio setting in motion of 
the inflating and deflating operations foe 
sleeves 11 and 17 via control channels 46 
and 47. The mud circuit 4 Is also placed 
under the control of controls CB, CP and 
CO for three 
controls 
contra] unit 

Valves B andF may be closed in the event of 
the forming machine being stopped or due 
fin detection of a high pressure zone by 
detector S3 coupled to control unit 51 by 
CSX In this Ohutratkm, the Bene including 
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ae contra J or controls vs, <jf ana 
hree valves B. F, G (Figure 7), these 
t betas; placed under the control of 
unit 51 by channels 64, 65 and 66. 
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. The moulding toS^b^S Sa^Sd bC 2 * du ^* *«ont. ad- 

the letter M. Aa ^ m ftTm^cS^t V**^4ownmud* in ihe 

concerned, it is ^ tCiM. ^ ^ «nd cuts a wall in a truncated thane 

In annular section AS^U JSJSS^k f% "2* ^afcalccf ihape cutting may alter- 

decontrol of stroll C^SScS Slh^l^ ftL - ^*" 
CT36 as wall aa controls C37 and ~Z?5 S i ifL? cement plug bai bean 

22^^^ ^ *• SSSS-^ b ^ means -0 i the 75 

cbc att • and C 39 and C '39 cmdroumg valves 
39 for the reams txmpty. A channel 54 
00,11101 «nlt 51 to controls C35 to 
C^^bringtag the ream flow under a 
T^Z^P" »P*ed<* Advance by 

say desired method, channel C53 alto 
enabttng tjua flow to be brought under a' 

from the surface by fine T. 

fa addition to these controls, a dotted Que 
C S3 has been illustrated toTfcowTspecUl 
connection the object <tf which ii to sendT 

cottaecfion 5\ onaMet the flow of resins lo 
be stopped sad heating of heating emments 
^™ °£to*mers 15 end ^cTbe 
<??2? oft by mean* of connection 56 for 
controlling the closure of the mud circuit 
velvet B and P sad by means of commotion 
57 tor controlling the Inflation of sleeves f 1 
and I 12, with tEe d^STS loclu^the 
machine and proceeding to mtert a cement 

As these various circah* can be of any 
form and as they are not part of the in- 
vention insofar as the anpucauon of the 
units, which can be obtamed from trade 
sourcca. is concerned, it has net bean 
deemed necessary to illustrate In detail 
c 2? tro1 * w n°** structure may take any 
form. The control of resin flow fimiU such 
tows to a rate of increase of 10%. Thus, 
even if the bare hole passes throush an 
underground cavern wfefch may bo jSwoiit 

raOr lead to a djght increase in sleeve and 
tubing thicknesses m the region of the 
cavern. Again it wiU be noted that alfeoufh 

is always possible to make the fleers 
beosnseuie material mereof f, selected to 
be abletopc^ymcnsemwater.As the tuning 

ae tubta * « 

Hdrflimg must be mterrupted, the flow of 
todener is Uc^^SS of velvcTo? 

^i/SSir"* 1 m ******* of her* 
Aaer. U drilling recomniences, a start If 
made by maclmxmg the Inner wan of the 
bottom. paH of the tubing a few yards above 



— toji. Pt«wre at the bottom 
*5 lie damps on Che 
machine hi the conventional way. When 
{csaner 13 reaches the point where the 
£SS^JP lrtk ? wwtncea, resin b 
Injected without hardener thus forcing out 
Jhemud, then the control! are set few u\e 
feed of hardener and resin. While the 
machine is descending and as soon m 

t3£j| 6 JE^^L* 0 bot,OIn ^ of the 85 
truncated oone. the controls are tot for 

perfeot joint Is made between the esdier 
tubing and a new section of tubing, the end 
of the new sleeve being hsid between two 90 

^Sl!** J !2SI. of l"™"* Thus the 

ms^e constructed enables » perfect 
tabfagjolut to be made after an in- 

If^^Hdeut that the thenuohsrdeidnit 95 

tteeve and tubing c»n be of any sort 
provided that Wr mechanical praertfes 

vee^o^tuWng. Thus the Invention en- 100 
conrsasses the case of forming a tublnn 8 
without msldng a sleeve 6. ^ 
In addition to the above^ienttonod 



^ t S^i rto sr ng an i lbe ^^tutuzg^f 1TO 

me downward advance, the ntschineosui 



slso be usnd to make the internal smevelng 
oT tub h evm if filled with water or tom^f 
the mteraal ileeving of a punctured or 110 
completely ozidltedtuba. KlTOOI,,a ^ MU 
*JSS^J^ e enatroJs for advancing the 
tool dowgwmrdi by moans of sleeves fi, 12 
2£?£f ^^J>° _^rersed to retorn 
the sstemhly to a desired depth, as for U5 
«Wje when restarting the tubW process 
wtt the object of cLteZlK 
previously formed potdoaT W 

WHAT WB CLAIM IS>— 
t^A method of exploratory drillW 120 
onnprlsliig drSUng s h^lTand mwddingi 
tubing around the well of the drilled hole 
^uitsnccudy with drilling of the holeTme 
^^ventbg caving in of the •Vatoand 
mamas 01 water. *25 
A method of exploratory drfifing 
r aU ». nrltlmg a hole by paalM a 
downwardtv thrbngh STesTth! 
louuflng a tubing around the wall of the 
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drilled hole •UnuJteaooQBly with the 
downward movement of the cr-filme tool to 
«^ fa the strata anolaftreesex 
water, wherein en expandable memtv^ 
carried by the ^ThSfy expanded 

ptevrot reUtrvo movement between the 
•JP^btomember end the tnbUg end a 
force b exerted between the atitionerr 

cwijB the drifting tool to progrej dowE 

jreimd Che wU of the drSThole, thS 
»J«ttQn eooe bring BrndnelrTioved 
^wrwerdJy parallel Co the driling ex£™ 
* A mcihoa according to daua 3. in 

sleeve dire 

>**» Prfor to mouldtag of tubto*". 

7. A method according to claim 6 in 
£"^«™£Wk g of the i£U Ii cantod oS 
bTertnijMyg ttoufdabie matoriSfEwfer 
2^5?. j"J» B *» «»o around the wafl<rf 
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body a ■ocond faflatoMe annuEr atom 
totho body, ahjdnSfc 
J«ck to control the movement of ih/iLZTS 

14. A macMae accoidJiia to ettticr dmhm 

™°Lw J ^' °°?*^? a *WtaE5 
™*bM body and portocmed betowdba 
the rteo*a former h*riLl! 

16. A nucUfM mA*^i-?tJ~Z*r~' 
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SftjFiWfSIF?*?* to either efcfcn 6 
7, in which the material 5rtn* 
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or claim », hi wmui material tor 

riceve ii inch (hat por^merlunon thereof „^ » ^- — — - — «. w 

om water. «w aoreeaed cJwmberi being provided. ^ 

10, A met* Ad - A machine 
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from water. 

^^•^.dlro^roSSJ^* 

to Yd VlSw^ S 0 *^? «?aiiyc* claim. 6 

total ^^2w ha "^SL*** «< la- 
KCiao materials are ooatroOcd ao •■ 

2d5£ro a S£* t3*£ 

d^rotSl e^5. P '" ta « «s 

B .LVAXm a°M! 



heating meuta. "* J — ■»»■» aoa 

«toiir;Sc»So^ o f s^& 

Ijedfag Into a itttlc miir teaoXto^ 
of the lajoottoa aoae ol 
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drill 



In the bottom of a bole being 
Bed and for continuing the flow or 
moulding mater UL 
22. A machine accordhs to claim 21 
5 when dependent on claim 1% In which said 
control means is adapted to act on reception 
of an impnlae from tno pressure sensor such 
that, when ibe pressure sensed by the sensor 
exceeds a predetermined value, paid control 
10 means causes the delivery o! mud to the drill 
tool and to stop, both the sleeves to inflate, 
the or each hardener delivery valve to close, 
the or each delivery valve Cor the moulding 
material to close at the outlet from the or 
15 each static mixer onco the mixer has been 
drained of hardener, the switching off erf the 
or each he a t ing element circuit and a halt to 
the machine's progress downwards. 

23* A machmo according to any of claims 
20 20 to 22, In which amid control mesas in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve eno* Its 
descent under the control of a first end of 
strofco stop in said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting In motion inflation of the second 
sleeve, deflation of the first sleeve and die 
filUng of the other annular chamber In said 
hydraulic |adu 30 

24v A method of exploratory drilling 
substantially as herein described. 

25* A machine for exploratory driUlm? 
substantially at herein described with 
reference to the a ccomp anying drawings. 35 

A. A. THORNTON & CO.. 
Northumberland House, 
303—306 H1A Holborn, 
Ixmdan^rv*X?*Ji » 
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